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Which of the following pathogens is LEAST likely to be implicated in infective endocarditis (IE)? 


Streptococcus species X 

Staphylococcus species X 

Enterococcus species % 

Candida species ¥ 7 
Rose Wang (ID:113212) this answer is correct. 

Fungal IE (e.g. Candida, Aspergillus) is rare; the majority of IE cases are 

caused by gram-positive organisms. 


Marks for this submission: 1.00/1.00. 
TOPIC: Endocarditis 


LEARNING OBJECTIVE: 
To identify the common bacterial pathogens involved in infective endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 

The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


The clinical manifestations of IE are variable and non-specific. Fever is the most common symptom of IE, and 
is often associated with chills, anorexia, and malaise. Other symptoms include headache, malaise, myalgias, 
arthralgias, night sweats, and abdominal pain. Laboratory findings in patients with IE are also relatively non- 
specific, and can include elevated inflammatory markers (e.g. erythrocyte sedimentation rate, C-reactive 
protein), normocytic anemia, and elevated white blood cell count. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases are caused by 
gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Coagulase-negative 
staphylococci are less virulent and mostly involved in prosthetic valve endocarditis. Gram-negative organisms 
are rare causes of IE. Fungal IE is also rare, but has been implicated in patients with cardiovascular devices 
(e.g. central venous catheters, permanent pacemakers, prosthetic valves). 


RATIONALE: 


Correct Answer: 


* Candida species - Fungal IE (e.g. Candida, Aspergillus) is rare; the majority of IE cases are caused by 
gram-positive organisms. 


Incorrect Answers: 


* Streptococcus species - The majority of IE cases are caused by gram-positive organisms. The three 
most common causes of IE are staphylococci, streptococci, and enterococci. 


+ Staphylococcus species - The majority of IE cases are caused by gram-positive organisms. The three 
most common causes of IE are staphylococci, streptococci, and enterococci. 


* Enterococcus species - The majority of IE cases are caused by gram-positive organisms. The three 
most common causes of IE are staphylococci, streptococci, and enterococci. 


TAKEAWAY/KEY POINTS: 


The three most common causes of IE are staphylococci, streptococci, and enterococci. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


The correct answer is: 
Candida species 


Question 2 
1D: 54819 


Corect 


THE NEXT 4 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASI 


AM is a 61-year-old female who presents to the emergency department complaining of fever and 
weakness for the past three weeks. She underwent a hysterectomy along with vaginal repair for 
uterus prolapse eight weeks ago. Blood cultures are pending, but the echocardiogram shows 
vegetation. ER physician is suspecting Infective endocardi 


AM has diabetes and gout for which she is taking metformin 1000 mg twice daily and semaglutide 1 
mg SC once weekly. She is also taking allopurinol 200 mg once daily. She has no known drug 
allergies. She works in school as a teacher and is planning to retire soon. Her blood pressure was most 
recently noted as 110/71 mmHg and her creatinine clearance was 101mL/min. 


The most likely organism causing infective endocarditis in this patient is: 


Staphylococcus epidermidis X% 


Enterococcus W 


faecalis Rose Wang (ID:113212) this answer is correct. 


Enterococcus species are often associated with genitourinary and gastrointestinal 
procedures, as they are part of the normal flora of the genitourinary and 
gastrointestinal tracts. 


Staphylococcus aureus ® 
Klebsiella oxytoca % 


Marks for this submission: 1.00/1.00, 


TOPIC: Endocarditis 


LEARNING OBJECTIVE: 


To identify the common bacterial pathogens involved in infective endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


The clinical manifestations of IE are variable and non-specific. Fever is the most common symptom of IE, and 
is often associated with chills, anorexia, and malaise. Other symptoms include headache, malaise, myalgias, 
arthralgias, night sweats, and abdominal pain. Laboratory findings in patients with IE are also relatively non- 
specific and can include elevated inflammatory markers (e.g. erythrocyte sedimentation rate, C-reactive 
protein), normocytic anemia, and elevated white blood cell count. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases are caused by 
gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Enterococcus species are often 
associated with genitourinary and gastrointestinal procedures, Coagulase-negative staphylococci are mostly 
involved in prosthetic valve endocarditis. Gram-negative organisms are rare causes of IE. 


RATIONALE: 
Correct Answer: 
© Enterococcus faecalis - Enterococcus species are often associated with genitourinary and 


gastrointestinal procedures, as they are part of the normal flora of the genitourinary and 
gastrointestinal tracts. 


Incorrect Answers: 


* Staphylococcus epidermidis - Coagulase-negative staphylococci are mostly involved in prosthetic 
valve endocarditis. 


* Staphylococcus aureus - IE in intravenous drug users is most commonly due to Staphylococcus 
aureus infection. 


Klebsiella oxytoca - Gram-negative organisms rarely cause IE because they adhere less readily to 
cardiac valves than gram-positive bacteria. 


TAKEAWAY/KEY POINTS: 


Enterococcus species are found in the normal flora of the genitourinary and gastrointestinal tracts, thus are 
likely to be associated with IE secondary to genitourinary and gastrointestinal procedures. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


Question 3 


1D: 54820 


Corect 


Question 4 
1D:55615 
Incorrect 


Fag question 


The correct answer is: 
Enterococcus faecalis 


Blood cultures are growing Enterococcus faecalis (sensitive to pen 


Which of the following antibiotic regimens is mast appropriate? 


Penicillin G + gentamicin for 2 weeks * 
Vancomycin + gentamicin for 2 weeks ® 
Cefazolin + gentamicin for 4 - 6 weeks X% 


Ampicillin + gentamicin for 4- Y 
Rose Wang (ID:113212) this answer is correct. 


6 weeks 
This is the regimen of choice for penicillin-susceprible 
enterococeal endocarditis. 


Marks for this submission: 1.00/1.00. 
TOPIC: Endocarditis 


LEARNING OBJECTIVE: 
To understand the antimicrobial treatment of infective endocarditis. 


BACKGROUND: 


Within the Enterococcus species, Enterococcus faecalis and Enterococcus faecium are the major organisms 
isolated from clinical sources in patients with IE. Enterococci should be tested routinely in vitro for 
susceptibility to penicillin and vancomycin, and for high-level resistance to gentamicin to predict synergistic 
interactions. Cases of IE caused by enterococci susceptible to penicillin and gentamicin should be treated 
with either ampicillin or penicillin G, plus gentamicin for a duration of 4 - 6 weeks. 


Alternatively, double beta-lactam therapy consisting of ampicillin plus ceftriaxone can be administered for a 
duration of 6 weeks. It is important to note that although cephalosporins are not active against Enterococcus, 
studies have demonstrated that the combination of ampicillin and ceftriaxone was effective against 
Enterococcus faecalis. The likely mechanism of action for double beta-lactam combinations against 
enterococci is the saturation of different penicillin-binding proteins. 


RATIONALE: 
Correct Answer: 


+ Ampicillin + gentamicin for 4 - 6 weeks - This is the regimen of choice for penicillin-susceptible 
enterococcal endocarditis. 


Incorrect Answers: 
© Penicillin G + gentamicin for 2 weeks - Enterococcal endocarditis should be treated for 4 - 6 weeks. 
e Vancomycin + gentamicin for 2 weeks - Enterococcal endocarditis should be treated for 4 - 6 weeks. 


* Cefazolin + gentamicin for 4 - 6 weeks - Cephalosporins do not have activity against enterococci. 


TAKEAWAY/KEY POINTS: 


The regimen of choice for treatment of enterococcal endocarditis is a combination of either ampicillin or 
penicillin G plus gentamicin for a duration of 4 - 6 weeks. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


The correct answer is: 
Ampicillin + gentamicin for 4 - 6 weeks 


AM was started on ampicillin + gentamicin for four weeks. 


Which of the following statements is TRUE regarding gentamicin? 


Gentamicin should be given ® 


aa Img/ka vao Pours Rose Wang (ID: 113212) this answer is incorrect. This is not the 


appropriate regimen for enterococcal endocarditis. 


Gentamicin should be give as 3mg/kg/day as single dose 
Gentamicin should be given as 1.5mg/kg every 12 hours ® 


Gentamicin should be given as 3mg/kg/day as a continuous infusion X 


Mares for this submission: 0.00/1.00. 


TOPIC: Endocarditis 


LEARNING OBJECTIVE: 
To learn about dosing regimen for gentamicin 


BACKGROUND: 


Gentamicin is often used with other antibiotics to treat infective endocarditis. The dosing varies based on 
factors such as the causing organism, infection severity, and patient's renal function. Gentamicin is not used 
alone and is combined with antibiotics like penicillin, ampicillin, or vancomycin. The therapy typically lasts for 
2-3 weeks to minimize toxicity. Dosing varies for different types of endocarditis: 


* Staphylococcal Endocarditis (Prosthetic Valve): 3 mg/kg/day IV or IM for two weeks or in 2-3 divided 


doses. 


* Enterococcal Endocarditis: 3 mg/kg/day IV or IM in 3 divided doses for 4-6 weeks with other 
antibiotics. 


© Streptococcal Endocarditis: 1 mg/kg IV or IM once daily for two weeks or 4-6 weeks based on strain 
susceptibility. 


RATIONALE: 


Correct Answer: 


* Gentamicin should be given as 3mg/kg/day as a single dose - Gentamicin given as 3mg/kg/day as 
a single dose for Enterococcal and streptococcal endocarditis. 


Incorrect Answers: 


* Gentamicin should be given as 1mg/kg every 6 hours - This is not the appropriate regimen for 
enterococcal endocarditis. 


* Gentamicin should be given as 1.5mg/kg every 12 hours - This is not the appropriate regimen for 
enterococcal endocarditis. 


* Gentamicin should be given as 3mg/kg/day as a continuous infusion - This is not the appropriate 
regimen for Enterococcal endocarditis. 


TAKEAWAY/KEY POINTS: 


Gentamicin is given as a single daily dose for staphylococcal and enterococcal endocarditis while it is given 
as multiple daily doses (three dose/day) for streptococcal endocarditis. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 

The correct answer is: 

Gentamicin should be give as 3mg/kg/day as single dose 


Question’5 After five days, AM starts to experience nausea, vomiting, and fatigue. AM's CrCl is 47 mL/min, and 
10: 54822 her urine output has significantly decreased. 
Incorrect 

RES Which of the following is an appropriate next course of action for AM? 


Change the regimen to linezolid for 8 weeks *% 

Change the regimen to ampicillin + ceftriaxone for 6 weeks ¥ 

Change the regimen to vancomycin x 6 ® 

Weck Rose Wang (ID:113212) this answer is incorrect. 
Vancomycin is not recommended for patient with 
nephrotoxicity. 


Change the regimen to ampicillin + streptomycin for 6 weeks % 


Marks for this submission: 0.00/1.00. 
TOPIC: Endocarditis 


LEARNING OBJECTIVE: 


Question 6 
1D: 54853 
Incorrect 


Flag question 


To learn about alternative therapy for patients with nephrotoxicity and enterococcal infective endocarditis 
(1E). 


BACKGROUND: 


Patients who develop renal impairment during treatment require an assessment to determine the best course 
of action. In some cases, the agent is continued at a lower dose or frequency or it is switched to a different 
agent. 


Patients with infective endocarditis who experience acute kidney injury may take ampicillin and ceftriaxone 
for 6 weeks. This combination is effective against many infections, including those caused by gram-positive 
and gram-negative bacteria. Neither ampicillin nor ceftriaxone is known for significant nephrotoxicity 
compared to aminoglycosides and vancomycin, making them safer alternatives for patients with reduced 
renal function. Ceftriaxone is partially eliminated by the kidneys and partially by the liver, reducing the renal 
load. Ampicillin’s renal clearance is significant, but less nephrotoxic than gentamicin and vancomycin. 


Linezolid is effective against gram-positive infections and has a good safety profile concerning renal function. 
However, it is typically reserved for resistant gram-positive infections such as methicillin-resistant 
Staphylococcus aureus (MRSA) or vancomycin-resistant Enterococci (VRE) and has potential hematological 
toxicity with prolonged use. Vancomycin is effective for gram-positive infections, including MRSA. However, it 
has a notable risk of nephrotoxicity, particularly in patients with pre-existing renal impairment. 


RATIONALE: 
Correct Answer: 
* Change the regimen to ampicillin + ceftriaxone for 6 weeks - This regimen is recommended for 


patients with creatinine clearance <50 mL/minute (pre-existing or developing during treatment with a 
gentamicin-containing regimen). 


Incorrect Answers: 


* Change the regimen to linezolid for 8 weeks - This regimen is reserved for the management of 
multidrug-resistant enterococcal infective endocarditis (IB). 


+ Change the regimen to vancomycin x 6 weeks - Vancomycin is not recommended for patients with 
nephrotoxicity. 


* Change the regimen to ampicillin + streptomycin for 6 weeks - Streptomycin is not recommended 
for patients with nephrotoxicity. 


TAKEAWAY/KEY POINTS: 


Ampicillin and ceftriaxone for 6 weeks is the most appropriate altemative regimen for patients with 
enterococcal infective endocarditis (IE) and acute kidney injury. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


The correct answer is: 
Change the regimen to ampicillin + ceftriaxone for 6 weeks 


A general surgeon inquires about endocarditis prophylaxis for a patient. He recently performed an 
urgent tonsillectomy on a 57-year-old female patient with a history of cardiac transplant and valvular 
disease. She did not receive any prophylaxis before the procedure, and she has no known drug 
allergies. 


Which of the following is the MOST suitable recommendation? 


Endocarditis prophylaxis can only be given before the procedure * 


Endocarditis prophylaxis % 
is not recommended for 
this patient 


Rose Wang (ID:113212) this answer is incorrect. 

Prophylaxis is recommended because of her cardiac transplant and 
due to the fact that she has received a procedure that involves incision 
of the respiratory mucosa. 


Gentamicin 80 mg can be given up to 2 hours after the procedure % 


Cefazolin 1 g IV can be given up to 2 hours after the procedure Y 


Mars for this submission: 0.00/1.00. 
TOPIC: Endocarditis 


LEARNING OBJECTIVE: 


To understand the appropriate regimens for antibiotic prophylaxis to prevent endocarditis. 


BACKGROUND: 


Question 7 
ID: 54854 
Corect 


Flag question 


Intective endocarditis (IE) is a potentially lite-threatening intection ot the endocardial surtace ot the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites 


Due to the severity of IE, expert consensus guidelines recommend antibiotic prophylaxis for patients with 
certain underlying cardiac conditions undergoing procedures known to cause bacteremia, Cardiac conditions 
associated with the highest risk of adverse outcomes from IE include prosthetic heart valves, a history of IE, 
congenital heart disease, and heart transplant recipients with cardiac valvular disease. 


Antibiotic prophylaxis is recommended for patients with these conditions for all dental procedures involving 
manipulation of ginaival tissue, the periapical region of teeth or perforation of the oral mucosa. Prophylaxis 
is not needed for routine anesthetic injections through non-infected tissue, taking dental radiographs, 
placement of removable prosthodontic or orthodontic appliances, adjustment of orthodontic appliances, 
placement of orthodontic brackets, shedding of deciduous teeth and bleeding from trauma to the lips or oral 
mucosa, Prophylaxis is also indicated in procedures that involve incision or biopsy of the respiratory mucosa 
(e.g. tonsillectomy, adenoidectomy). 


If antibiotic prophylaxis is indicated, the antibiotic should be administered as a single dose 30-60 minutes 
before the procedure. If the dose is missed before the procedure, it may be given for up to 2 hours after the 
procedure. Antibiotic prophylaxis should be directed against viridans group streptococci, A 2 g amoxicillin 
dose is preferred because it is well absorbed and provides high and sustained serum concentrations, If the 
patient cannot take oral medications, ampicillin 2 g, cefazolin 1 g, or ceftriaxone 1 g is recommended. 
Cephalexin 2 g, clindamycin 600 mg, azithromycin 500 mg, or clarithromycin 500 mg is recommended for 
penicillin-allergic patients, However, given the risk of cross-reactivity, cephalosporins should not be 
administered to patients with a previous history of urticaria, angioedema, or anaphylaxis after taking 
penicillin. 


RATIONALE: 
Correct Answer: 


* Cefazolin 1 g IV can be given up to 2 hours after the procedure - This is a high-risk patient 
(cardiac transplant with cardiac valvular disease) undergoing a high-risk procedure (involves incision 
of the respiratory mucosa), so prophylaxis should be provided. If the antibiotic dose was inadvertently 
missed before the procedure, it can still be given up to 2 hours afterward. 


Incorrect Answers: 


* Endocarditis prophylaxis can only be given before the procedure - Prophylaxis is required and can 
be given up to 2 hours after the procedure. 


e Endocarditis prophylaxis is not recommended for this patient - Prophylaxis is recommended 
because of her cardiac transplant and because she has received a procedure that involves incision of 
the respiratory mucosa. 


* Gentamicin 80 mg can be given up to 2 hours after the procedure - Gentamicin is not the most 
appropriate recommendation. The patient is not allergic to penicillin, so a cephalosporin can be given. 


TAKEAWAY/KEY POINTS: 


Endocarditis prophylaxis is indicated in patients receiving procedures involving incision or respiratory mucosa 
biopsy (e.g. tonsillectomy, adenoidectomy). In patients unable to take oral medications, 2 g of ampicillin, 1 g 
of cefazolin, or 1 g of ceftriaxone can be given 30-60 minutes before the procedure. If the dose is missed 
before the procedure, it may be provided for up to 2 hours afterward. 


REFERENCE: 


[1] Wilson W, Taubert KA, Gewitz M et al. Prevention of infective endocarditis: guidelines from the American 
Heart Association: a guideline from the American Heart Association Rheumatic Fever, Endocarditis, and 
Kawasaki Disease Committee, Council on Cardiovascular Disease in the Young, and the Council on Clinical 
Cardiology, Council on Cardiovascular Surgery and Anesthesia, and the Quality of Care and Outcomes 
Research Interdisciplinary Working Group. Circulation. 2007;116(15):1736-54. 
doi:10.1161/CIRCULATIONAHA.106.183095 

[2] Gin A. Infective endocarditis—management and prevention. In: Compendium of Therapeutic Choices. 
Ottawa, ON: Canadian Pharmacists Association. https//myrxtx.ca 


The correct answer is: 
Cefazolin 1 g IV can be given up to 2 hours after the procedure 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


MG is a 63-year-old male patient who presented to the local emergency department at the hospital 
with complaints of fever, shortness of breath and fainting. MG has uncontrolled diabetes and 
hypertension. He lives alone in a rented apartment and works as a receiving clerk in a local 
warehouse. He is recovering from a severe cold. 


He takes metformin 1000 mg PO BID, empagliflozin 10mg PO daily, semaglutide 7mg PO 
daily, hydrochlorothiazide 25 PO daily, ramipril 10 mg PO BID and atorvastatin 40 mg PO daily. His 
recent HbA1c was 8.2%, blood pressure was 109/72 mmHg and heart rate was 90 BPM. 


The on-duty physicians suspected infective endocarditis and ordered blood cultures. The sample was 
positive for Haemophilus aphrophilus, a member of the HACEK group of gram-negative bacteria. MG 
has no known drug allergies. 


Which of the following is the most appropriate therapy for MG? 


Ceftriaxone2a Vo 


Question 8 


Ip 54855 


Corect 


Q24H for ATR Rose Wang (ID:113212) this answer is correct. Third-generation 
Weeka cephalosporins are a first-line treatment option for HACEK group infective 
endocarditis. 


Cefazolin 2 g IV Q8H for four weeks % 
Ciprofloxacin 400 mg IV Q12H for four weeks % 
Penicillin G 12M IV units Q24H for four weeks ¥ 


Mares for this submission: 1.00/1.00. 


TOPIC: Endocarditis 


LEARNING OBJECTIVE: 


To understand the antimicrobial treatment of infective endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases of IE are caused 
by gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Coagulase-negative 
staphylococci are less virulent and mostly involved in prosthetic valve endocarditis. Gram-negative organisms 
are rare causes of IE. 


Within the enterococcus species, Enterococcus faecalis and Enterococcus faecium are the major organisms 
isolated from clinical sources. Enterococci should be tested routinely in vitro for susceptibility to penicillin 
and vancomycin, and for high-level resistance to gentamicin to predict synergistic interactions. In patients 
with IE caused by enterococci susceptible to penicillin and gentamicin, the recommended treatment is either 
ampicillin or penicillin G, in combination with gentamicin for a duration of 4-6 weeks. 


Alternatively, double beta-lactam therapy consisting of ampicillin plus ceftriaxone can be administered for a 
duration of 6 weeks. It is important to note that although cephalosporins are not active against Enterococcus, 
studies have demonstrated that the combination of ampicillin and ceftriaxone was effective against 
Enterococcus faecalis. The likely mechanism of action for double beta-lactam combinations against 
enterococci is the saturation of different penicillin-binding proteins, HACEK group infections can be treated 
with third-generation or higher cephalosporins. Fluoroquinolones are reserved for patients who are allergic 
to beta-lactams. 


RATIONALE: 


Correct Answer: 


* Ceftriaxone 2 g IV Q24H for four weeks - Third-generation cephalosporins are a first-line treatment 
option for HACEK group infective endocarditis. 


Incorrect Answers: 


* Cefazolin 2 g IV Q8H for four weeks - First-generation cephalosporin antibiotics are not active 
against the HACEK group of bacteria. 


* Ciprofloxacin 400 mg IV Q12H for four weeks - Fluoroquinolones are reserved for patients allergic 
to beta-lactam antibiotics. 


e Penicillin G 12M IV units Q24H for four weeks - Penicillin G is not active against the HACEK group 
of bacteria. 


TAKEAWAY/KEY POINTS: 


HACEK group infection can be treated with third-generation or higher cephalosporins. Fluoroquinolones are 
reserved for patients who are allergic to beta-lactams. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


The correct answer is: 
Ceftriaxone 2 g IV Q24H for four weeks 


The physician ordered ceftriaxone 2g IV every 24 hours for four weeks for MG. Before starting the 
infusion, MG remembered that he was allergic to amoxicillin. When asked about allergic symptoms, 
he reported feeling nauseous and experiencing diarrhea icillin. He did not experience 
shortness of breath or swelling of the lips. 


Which of the following steps should be taken? 


Contact the MD to change the medication to ciprofloxacin 400 mg IV Q24H for four weeks. X 


Question 9 


1D: 54823 


Incorrect 


reassure tne miu that tnose are siae ~ » 
E E E Rose Wang (ID:113212) this answer is correct. 


AT AAE The AEn MG experienced the side effects of amoxicillin, not 
PERA an actual allergic reaction. Therefore, reassuring 
MG is the appropriate course of action. 


Contact the MD to change the medication to vancomycin 1g IV Q24H for four weeks % 
Contact the MD to reduce the dose of ceftriaxone to 1g IV Q48H for four weeks * 


Marks for this submission: 1.00/1.00. 
TOPIC: Endocarditis 


LEARNING OBJECTIVE: 


To learn the difference between true allergic reactions and side effects. 


BACKGROUND: 


Nausea, vomiting and diarrhea are common side effects of amoxicillin, but they are not typically indicative of 
an allergic reaction. These gastrointestinal symptoms can occur with many antibiotics and are generally due 
to the impact of the medication on the gut flora. However, they should not be confused with actual allergic 
reactions, which involve the immune system and can have more severe consequences. 


Symptoms of a true allergic reaction to amoxicillin can range from mild to severe. They may include hives 
(urticaria), rash with or without itching, shortness of breath, wheezing, swelling of the face, lips, tongue, and 
throat (angioedema), hypotension, rapid or weak pulse and loss of consciousness. 


RATIONALE: 
Correct Answer: 
e Reassure the MG that those are side effects of amoxicillin, not an allergic reaction and continue 


the current regimen. - MG experienced the side effects of amoxicillin, not an actual allergic reaction. 
Therefore, reassuring MG is the appropriate course of action. 


Incorrect Answers: 


* Contact the MD to change the medication to ciprofloxacin 400 mg IV Q24H for four weeks - MG 
experienced the side effects of amoxicillin, not the actual allergic reaction. Therefore, there is no need 
to change the medication. 


Contact the MD to change the medication to vancomycin 1g IV Q24H for four weeks - Reassure 
the MG that those are side effects of amoxicillin, not an allergic reaction and continue the current 
regimen. 


Contact the MD to reduce the dose of ceftriaxone to 1g IV Q48H for four weeks - Reassure the 
MG that those are side effects of amoxicillin, not an allergic reaction and continue the current 
regimen. 


TAKEAWAY/KEY POINTS: 


While nausea and diarrhea are not typically signs of a true allergic reaction to amoxicillin, they can be 
uncomfortable side effects. True allergies involve more serious, immune-mediated reactions and should be 
distinguished from common side effects. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 

The correct answer is: 

Reassure the MG that those are side effects of amoxicillin, not an allergic reaction and continue the current 
regimen. 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


KP is a 45-year-old female who arrived at the local hospital's emergency department with complaints 
of a night sweats, and shortness of breath. She has a prosthetic valve and is currently undergoing 
methadone maintenance treatment for opioid use disorder. KP resides in a local women's shelter and 
occasionally uses intravenous drugs from the street despite being on methadone maintenance 
therapy. KP's current medication list includes methadone 75 mg once daily at the pharmacy, morphine 
SR 200 mg once daily with methadone in the pharmacy, bisoprolol 5 mg once daily and clonazepam 
0.5 mg once daily as needed for anxiety. The doctor has ordered blood cultures and would like to start 
empiric therapy. 


What is the most suitable empiric therapy for KP based on her medical conditions? 


Ceftriaxone + rifampin X 
Ampicillin + x 


Daon Wama PTY ITRI IO deso amaa So tanara 


Question 10 
1D: 34824 


i PEPE n 
MRSA should be suspected in intravenous drug users and ampicillin is not 
active against MRSA. 


gentamicin 


Cloxacillin + rifampin + gentamicin * 


Vancomycin + rifampin + gentamicin Y 


Marks for this submission: 0.00/1.00. 
TOPIC: Endocarditides 


LEARNING OBJECTIVE: 
To understand the antimicrobial treatment of infective endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 

The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases of IE are caused 
by gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Coagulase-negative 
staphylococci are less virulent and mostly involved in prosthetic valve endocarditis. Gram-negative organisms 
are rare causes of IE. 


As per the American Heart Association (AHA) and the European Society for Cardiology (ESC), the 
antimicrobial treatment of staphylococcal prosthetic valve endocarditis requires a triple-drug regimen. The 
specific treatment regimen is dependent upon whether or not the pathogen is sensitive to methicillin and 
other beta-lactam antibiotics. Cloxacillin or cefazolin are the mainstay of therapy for isolates susceptible to 
methicillin. Vancomycin is the drug of choice for isolates resistant to methicillin. 


Both rifampin and gentamicin should be combined with either cloxacillin, cefazolin, or vancomycin, if the 
organism is susceptible to these agents. Rifampin is an essential component in the regimen because it has 
the special ability to eradicate staphylococci that are adherent to foreign material. Gentamicin is added to 
achieve synergistic bactericidal activity in combination with beta-lactams or vancomycin 


RATIONALE: 
Correct Answer: 
* Vancomycin + rifampin + gentamicin - Vancomycin has activity against MRSA. Rifampin is necessary 


due to its ability to eradicate staphylococci that are adherent to foreign material. Gentamicin is added 
to achieve synergistic bactericidal activity in combination with vancomycin. 


Incorrect Answers: 


Ceftriaxone + rifampin - MRSA should be suspected in intravenous drug users and ceftriaxone is not 
active against MRSA. 


Ampicillin + gentamicin - MRSA should be suspected in intravenous drug users and ampicillin is not 
active against MRSA. 


* Cloxacillin + rifampin + gentamicin - MRSA should be suspected in intravenous drug users and 
cloxacillin is not active against MRSA. 


TAKEAWAY/KEY POINTS: 
Vancomycin is the drug of choice for the treatment of MRSA infective endocarditis. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


The correct answer is: 
Vancomycin + rifampin + gentamicin 


KP's blood culture came back positive for MSSA, and the doctor would like to change the antibiotic 


regimen. 
Which of the following is most appropriate regimen? 


Cloxacillin ~ 


iN Rose Wang (ID:113212) this answer is correct. Cloxacillin has activity against MSSA. 
a Rifampin helps eradicate staphylococci that are adherent to foreign material. 
gansta, Gentamicin is added to achieve synergistic bactericidal activity in combination with 


vancomycin. 


Continue Vancomycin + rifampin + gentamicin % 


Cloxadillin + rifampin * 


Vancomycin + rifampin % 


Maris for this submission: 1.00/1.00. 


TOPIC: Infective endocarditides 


LEARNING OBJECTIVE: 


To understand the antimicrobial treatment of infective endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases of IE are caused 
by gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Coagulase-negative 
staphylococci are less virulent and mostly invalved in prosthetic valve endocarditis. Gram-negative organisms 
rarely cause IE. 


As per the American Heart Association (AHA) and the European Society for Cardiology (ESC), the 
antimicrobial treatment of staphylococcal prosthetic valve endocarditis requires a triple-drug regimen. The 
specific treatment regimen is dependent upon whether or not the pathogen is sensitive to methicillin and 
other beta-lactam antibiotics. Cloxacillin or cefazolin are the mainstay of therapy for isolates susceptible to 
methicillin. Vancomycin is the drug of choice for isolates resistant to methicillin. 


Both rifampin and gentamicin should be combined with either cloxacillin, cefazolin, or vancomycin, if the 
organism is susceptible to these agents. Rifampin is an essential component in the regimen because it has 
the special ability to eradicate staphylococci that are adherent to foreign material. Gentamicin is added to 
achieve synergistic bactericidal activity in combination with beta-lactams or vancomycin. 


RATIONALE: 


Correct Answer: 


* Cloxacillin + rifampin + gentamicin - Cloxacillin has activity against MSSA. Rifampin helps eradicate 
staphylococci that are adherent to foreign material. Gentamicin is added to achieve synergistic 
bactericidal activity in combination with vancomycin. 


Incorrect Answers: 


* Continue Vancomycin + rifampin + gentamicin - Vancomycin should be reserved for MRSA 
infections. 


* Cloxacillin + rifampin - Gentamicin is added to achieve synergistic bactericidal activity in 
combination with cloxacillin. 


Vancomycin + rifampin - Vancomycin should be reserved for MRSA infections. 


TAKEAWAY/KEY POINTS: 


Cloxacillin is the drug of choice for the treatment of MSSA infective endocarditis. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


The correct answer is: 
Cloxacillin + rifampin + gentamicin 


Finish review 
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